Background: Several studies have analyzed the most cited articles in shoulder, elbow, pediatrics, and foot and ankle surgery. However, no study has analyzed the quality of the most cited articles in elbow medial ulnar collateral ligament (UCL) surgery.
the orthopaedic literature. 11, 22 As such, several authors have attempted to analyze the most cited articles in shoulder, elbow, pediatrics, and foot and ankle surgery. 3, 5, 15, 17, 23 However, no study has analyzed the quality of the most cited articles in elbow medial ulnar collateral ligament (UCL) surgery.
Such an assessment is important, as injuries to the elbow UCL are on the rise despite prevention strategies. 13 These patients often present with medial elbow pain affecting their throwing velocity and accuracy limiting their availability and effectiveness in games. 6 In 1946, Waris 31 became the first to describe elbow UCL ruptures (in javelin throwers), but UCL reconstruction was not popularized until Jobe performed the first UCL reconstruction in 1974 on pitcher Tommy John. 7 Since that time, the frequency of surgical reconstruction has increased dramatically. 6 Also, as researchers are increasingly evaluated and compared by their studies' academic impact, "top 50" or "top 25" lists of articles on a specific topic are of high value to readerships if, upon critical analysis, their methodological quality supports their "top x" ranking.
The purpose of this study was to (1) identify the top 50 most cited articles related to UCL surgery, (2) determine if there was a correlation between the top cited articles and their level of evidence, and (3) determine if there was a correlation between study methodological quality and the top cited articles. We hypothesized that there would be no significant correlation between the top cited articles in UCL repair surgery and level of evidence or study methodological quality.
METHODS
The Web of Science (v 5.23.2; Thomson Reuters) and Scopus online databases were searched in March 2017 according to previously described methods without date restrictions. 3, 17, 18, 30 The terms "ulnar collateral ligament of the elbow reconstruction," "UCL reconstruction," "ulnar collateral ligament of the elbow repair," and "UCL repair" were individually searched in each database. All articles and all journals were included. Articles were sorted by the number of times cited, from highest to lowest. Each article was evaluated to determine whether it was appropriately related to UCL surgery. The number of citations for each article was then averaged between the 2 search engines to create a list of the top 50 cited articles in UCL surgery.
Characteristics from each article were recorded: number of times cited, year of publication, name of journal, country of origin, and study type (narrative review, technique guide, animal studies, cadaveric studies, retrospective or prospective case series, cohort investigations, case-control, and randomized controlled trial). Level of evidence for each study was evaluated per the guidelines of the Journal of Bone and Joint Surgery (American).
20 Study methodological quality was analyzed for each article with the Modified Coleman Methodology Score (MCMS) and Methodological Index for Nonrandomized Studies (MINORS). 9, 16, 27, 28 Data were tested for normal distribution with the Kolmogorov-Smirnov test. When the data were normally distributed, the Pearson correlation coefficient (r) was used to determine the correlation between the top cited articles (by mean number of citations) and level of evidence and the correlation between study methodological quality and the top cited articles. When the data were not normally distributed, the Spearman correlation coefficient (r s ) was used to determine the degree of correlation between the top cited articles (by mean number of citations) and level of evidence and the degree of correlation between study quality and the top cited articles. Correlation (r and r s ) was defined as follows: as a perfect (-1), strong (-0.70), moderate (-0.50), or weak negative linear relationship (-0.30); as no linear relationship (0); or as a weak (0.30), moderate (0.50), strong (0.70), or perfect positive linear relationship (1). Student t tests were carried out for 2 group comparisons. P value <.05 was defined as significant.
RESULTS
The 50 most cited articles in elbow UCL treatment were published between 1981 and 2015 ( Table 1 ). The decade from 2000 to 2009 accounted for the greatest number of articles (n ¼ 23) (Figure 1 ). The selected articles were published in 12 journals (Figure 2) . Most of the articles (n ¼ 29, 58%) were published in the American Journal of Sports Medicine. The mean number of citations ranged from 20 to 301 (mean ± SD, 71 ± 62 citations) ( Table 1) . Four countries were represented, with 46 (92%) of the top 50 cited articles being from the United States (Figure 3) .
The most common type of article was retrospective case series, with 33 (66%) (Figure 4 ). The studies had evidence levels ranging from 2 to 5 and unclassified (eg, cadaveric studies), with the most common being level 4 ( Figure 5 ). There was no significant correlation between the mean number of citations and level of evidence (r s ¼ -0.01, P ¼ .917) among the studies included in the review.
The mean MCMS was 28.1 ± 13.4 (poor; range, 3-52). There was no significant correlation between the mean number of citations and MCMS (r s ¼ 0.09, P ¼ .571). The mean MINORS was 9.2 ± 3.6 (range, [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . There was no 
DISCUSSION
This study identified the top 50 most cited articles related to UCL treatment. There was no significant correlation between the number of citations for the top 50 cited articles and level of evidence or study methodological quality. This study confirmed all our hypotheses. Most studies (80%) had low levels of evidence (levels 4 or 5 or unclassified) and low methodological quality (poor MCMS, low MINORS). However, with time, weak correlations were observed for later publication date and improved level of evidence and methodological quality.
One previous study evaluated the top cited articles in elbow surgery. Huo et al 15 demonstrated that among the top 50 articles cited in elbow surgery, the majority were published in the 1990s (n ¼ 18) and 1980s (n ¼ 19). These results intuitively make sense, given that time since publication would increase the likelihood of citation. Our results differ in that the majority of cited articles were published after the year 2000, although our 2 most cited papers were among the oldest included in the study. However, these findings may be related to an increase in the overall number of publications over the past decade inflating and saturating the databases. 11, 22 Conversely, it may reflect an increase in UCL surgery, as such injuries continue to rise. 13 In the current study, the majority of articles were published in the American Journal of Sports Medicine (58%) and the Journal of Shoulder and Elbow Surgery (14%). This differs from a prior study assessing elbow surgery, with only 12% and 0% of the top cited articles coming from the American Journal of Sports Medicine and Journal of Shoulder and Elbow Surgery, respectively.
15 Similar to the current study, the Journal of Bone and Joint Surgery (American) was a major source of top cited articles. This is to be expected, as these 3 journals consistently have the highest impact factors in the orthopaedic surgery literature. 29 Most authors (92%) from the top 50 cited articles were from the United States. This trend was seen in previous citation studies of shoulder surgery, plastic surgery, general surgery, and orthopaedic surgery (top 100 articles). [17] [18] [19] 23, 25 This finding indicates a possible bias toward American authors, as several of the top journals in orthopaedic surgery are based in the United States and published in the English language. However, it is also possible that the majority of the UCL articles are from the United States because baseball is predominately a US sport. Previous studies showed that the majority of the top cited articles in orthopaedic and elbow surgery are level 4 case series. 17, 18, 23 This was similar to the present study on UCL surgery, in which 25 (50%) articles were level 4 case series.
With the recent focus on evidence-based medicine, this study found weak correlations for later publication date and improved level of evidence and methodological quality. However, low-level studies still dominate the literature and should serve as an impetus to improve the methodological quality of studies investigating this topic.
It is possible that this new emphasis is not yet reflected in the number of citations and that if this study were repeated at a later date, the number of investigations with low levels of evidence would decrease. This trend is apparent in a comparison of a study by Namdari et al 23 18 In addition, analogous to the calculation of impact factor, more recent citation data-2 or 5 years rather than the past 30 years (as used in the current study)-would be highly likely to change the composition of the current investigation's top 50 cited list.
In contrast to previous papers, the current study analyzed the methodological quality of the top cited articles. According to the MCMS, all articles were poor (scores <55), with the overall mean MCMS classified as poor (28.1). Harris et al 14 found similar results in a topic not investigated in other top citation articles-specifically, poor overall methodological quality in articular cartilage studies. The methodological quality deficiencies identified in this study should guide the future study design, conduct, and reporting of UCL surgery.
Additionally, the current study aimed to determine if there was any correlation between level of evidence and study methodological quality with number of citations. As expected, there was no significant correlation between level of evidence and number of citations. This is in contrast to a study by Arshi et al, 2 which evaluated the top cited articles in cartilage surgery for which the number of citations was correlated with a stronger level of evidence. However, there was a higher number of level 1 and 2 studies in that study compared with the present study.
There was also no significant correlation between the mean number of citations and MCMS and MINORS. The poor correlation between study quality and number of citations is due to the small number of level 1 and 2 studies as compared with the lower-level studies. Additionally, the poor correlation between number of citations and methodological quality is likely secondary to the MCMS favoring randomized controlled trials, while the MINORS favors nonrandomized controlled trials. However, study methodological quality appears to be improving with time, as there was a weak correlation between year published and MCMS and MINORS in the present study. The "classic" articles are typically going to be case studies and therefore have lower levels of evidence, since they initially present the injury and surgical repair technique. Additionally, UCL injuries are still relatively uncommon as compared with other sport-related injuries, making it more challenging to perform level 1 or 2 studies.
This study has a number of strengths and limitations. It was the first to analyze the most cited articles in elbow UCL surgery. The number of articles (N ¼ 50) was arbitrarily chosen and may have eliminated other influential articles. 
